Subject  index 


A 

ABA:  see  abscisic  acid 
Abnormal  proteins: 

formation  by  hs  or  chemical  stressors  30-31;  role 
for  induced  HSP  synthesis  30-31;  generation  by 
oxygen  stress  or  heavy  metals  79,  88 
Abscisic  acid: 

increased  hsp70  mRNA  32;  induction  by  different 
stresses  80-84,  92;  antagonism  with  cytokinins  83; 
role  for  seed  development  82-84;  responsive  prom¬ 
oter  elements  83;  induction  of  cold  hardiness  91; 
induction  of  water  stress  proteins  94 
ACC  synthase: 

key  enzyme  of  ethylene  synthesis  85;  increase  by 
wounding  95,  by  pathogen  infection  99 
Acetabularia: 

induced  HSP  synthesis  7;  HSP70  in  chloroplasts  77 
Achlya: 

formation  of  nuclear  actin  rods  43 
Actin: 

hs  effects  on  protoplasmic  streaming  45;  actin  rods 
in  nuclei  43 

ADH:  see  alcohol  dehydrogenase 
Ageing:  s.  also  ethylene,  jasmonate 
induction  of  stress  metabolites  80-81 
Agrobacterium  tumefaciens  98 
Alcohol  dehydrogenase: 
induction  by  anaerobiosis  89-90; 
gene  and  promoter  structure  90 
Allium  cepa: 

hs  granules  47 
Amino  acid  analogues: 

inducer  of  HSP  synthesis  30-31 
a- Amylase: 

induction  by  GA3  39;  hs,  degradation  of  mRNA  39 
Anacystis  nidulans: 

assembly  of  Rubisco  subunits,  GroEL  23,  75 
Anaerobic  stress: 

induced  HSP  synthesis  30;  decay  of  polysomes  41, 
89;  induction  of  stress  metabolites  80-81;  induced 
proteins  89-90;  translation  control  89;  promoter 
elements  90;  anaerobic  mRNAs  90 
Antibodies: 

to  plant  HSPs  66-74;  cross-reactivity  67-69; 
intracellular  localization  of  HSPs  68-74 
Antirrhinum  majus: 

chalcone  synthase  promoter  103 
Arabidopsis  thaliana: 

induced  HSP  synthesis  8;  hsp70  gene  structure  17; 


promoter  of  hsc70  gene  36-31;  HSG  54;  anaerobic 
stress  proteins  89;  Adh  gene  structure  90;  cold 
stress  proteins  91 
Arsenite: 

inducer  of  HSP  synthesis  30-31 
Artemisia: 

leaf  temperature  65 
ASP:  s.  anaerobic  stress  proteins 
Aspergillus  nidulans: 

ID  pattern  of  HSPs  6;  2D  pattern  of  HSPs  9 
Auxins: 

induced  mRNA  39;  induction  of  stress  metabolites 
and  proteins  80-81,  102 
Azetidine  carboxylic  acid: 
induction  of  HSP  synthesis  30-31 

B 

Bacillus  megaterium: 
sequence  of  HSP70  18-19 

Bacteria:  s.  also  Agrobacterium  tumefaciens,  Bacillus  me¬ 
gaterium,  Coxiella  burnetii,  Escherichia  coli,  Mycobac¬ 
terium  leprae.  Salmonella  typhimurium 
Barley:  s.  Hordeum  vulgare 
Bean:  s.  Vida  faba,  Phaseolus  vulgaris 
Blastocladiella  emersonii: 

starvation-induced  HSPs  95 
Bleomycin: 

as  clastogen  and  mutagen  106-111 
Bm:  s.  Bacillus  megaterium 
Bo:  s.  Brassica  oleracea 
Brassica  spec.  (B.  napus,  B.  oleracea): 
induced  HSP  synthesis  8;  sequence  of  HSP  90 
14-15;  storage  proteins,  ABA  level  83;  cold  stress 
proteins  91;  pathogen-induced  gene  expression  100 
Brassinosteroids: 
action  as  stress  protector  86 

C 

Ca^^: 

role  for  signal  systems  97,  104 
Cabbage:  s.  Brassica  oleracea 
Cadmium  ions  (Cd^*):  s.  also  heavy  metals 
induction  of  HSP  synthesis  30-31; 
inhibition  of  splicing  38,  88 
Caenorhabditis  elegans: 

sequence  of  HSP70  18-19;  multiplicity  of  HSP20 
family  26;  homology  elements  of  HSP16  28-29 
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Cajanus  cajan: 

induced  HSP  synthesis  8;  HSP60  in  mitochon¬ 
dria  77 

Callose  synthesis: 

induction  by  stress  80-81;  increased  synthesis  after 
wounding  95,  after  pathogen  infection  99 
Candida: 

phytochelatins  88 
Carrot:  s.  Daucus  carota 
Catharanthus  roseus: 

ID  pattern  of  HSPs  5;  2D  pattern  of  HSPs  10;  in¬ 
duced  HSP  synthesis  8;  nucleolar  ultrastructure  46, 
48;  HSG  52,  55;  localization  of  HSPs  57;  r-pro- 
tein  S6  dephosphorylation  42 
Cauliflower  mosaic  virus: 

35S-promoter  constructs  38,  41;  hs,  function  of 
leader  sequence  41 
Ce:  s.  Caenorhabditis  elegans 
Cell  cycle: 

control  of  stress  protein  synthesis  31;  effect  of  star¬ 
vation  stress  94 
Cell  division: 

induction  of  stress  metabolites  80-81 
Cell  membrane:  s.  also  plasma  membrane 
cytokinin  protection  of  c.  m.  integrity  86;  destruc¬ 
tive  effects  of  hs,  ABA,  jasmonate,  ethylene  86; 
phosphorylation,  wounding  98 
Cellular  acidosis: 

induced  polyamine  synthesis  78,  80-81;  as  result  of 
other  stresses  78,  89 
Cell  wall  fragments:  s.  oligosaccharide 
Cell  wall  modiFication:  s.  also  hydroxyproline-rich 
proteins,  thionin 
pathogen  infection  99-100 

Cell  wall  proteins:  s.  also  hydroxyproline-rich  c.w. 

protein  stress-induced  synthesis  80-81 
Chalcone  synthase: 

induction  by  wounding  96,  by  pathogen  infec¬ 
tion  101;  promoter  structure  of  CHS  gene  103 
Chemical  stressors: 

induced  HSP  synthesis  30;  activation  of  HSTF 
30-31;  induction  of  stress  metabolites  80-81 
Chicken:  s.  Callus  domesticus 
Chilling  resistance:  90 
Chitinase: 

induction  by  stress  80-81;  induction  by  cyto¬ 
kinin  86;  pathogen  induction  and  localization 
101-102; 

inhibitor  of  fungal  growth  102 
Chlamydomonas  reinhardii: 
induced  HSP  synthesis  7;  sequence  of  HSP20  27; 
homology  elements  of  HSP20  28-29;  protection  of 
thylakoid  membranes  74;  HSP22  in  mitochon¬ 
dria  77;  inactivation  of  photosystem  1 77 
Chlorella  spec.  (C.  protothecoides,  C.  pyrenoidosa): 

induced  HSP  synthesis  7;  2D  pattern  of  HSPs  9 
Chloroplast:  s.  also  thylakoid  membrane 
HSPs21-25  in  chi.  11,  27,  70,  71,  73,  76;  HSP60  in 
chi.  75,  77;  precursor  of  HSP21  13;  synthesis  and 
assembly  of  rubisco  21,  39;  aggregation  of  mem¬ 


brane  proteins  21,  63,  77;  thermotolerance  ef¬ 
fects  64;  ribosome  biosynthesis  74;  senescence,  jas¬ 
monate  84 

CHO  cells  (Chinese  hamster  ovary  cells): 

hs  survival  65;  entrapping  of  HSTF  65 
CHS  s.  chalcone  synthase 
4-Cl  s.  4-coumarate  ligase 
Cladosporium  spec.: 

as  pathogen  100;  hs  induced  pathogen  resis- 
tence  105 

Clastogenic  adaptation: 

induced  by  hs  and  mutagens  105-112;  kinetics  of 
induction  and  decay  109;  inhibition  by  cyclohexi- 
mide  108-109;  role  of  ADP-ribosylation  110 
Clathrin  uncoating  ATPase: 

role  of  HSC70  in  vertebrates  17,  20 
Claviceps  purpurea: 

ID  pattern  of  HSPs  6;  2D  pattern  of  HSPs  9 
Cold  hardiness:  90-91 
Cold  stress  proteins:  91 

Colletotrichum  spec.  (C.  lagenarium,  C.  lindemuthianum): 
as  pathogen  100;  hs-induced  pathogen-resis- 
tence  105 

Control  mRNA:  s.  also  hs  mRNA 
storage  vs.  degradation  39-41;  classes  of  mRNA  39 
Control  proteins: 

regulation  of  synthesis  by  hs  39-43 
Copper  ions  (Cu^^): 

induction  of  HSP  synthesis  30-31 
Com:  s.  Zea  mays 
Cotton:  s.  Gossypium  hirsutum 
4-Coumarate  ligase: 

induction  by  pathogen  infection  101 
Coxiella  burnetii: 

sequence  of  HSP60  24-25 
Cr:  s.  Chlamydomonas  reinhardii 
Crassulacean  acid  metabolism:  92-93 
Cross-tolerance:  79,  106 
Cucumber:  s.  Cucumis  sativus 
Cucumis  spec.  (C.  melo,  C.  sativus): 
protease  inhibitor  induction  by  wounding  96;  ex- 
tensin  induction  97;  pathogen-induced  gene  ex¬ 
pression  100;  elicitor  induced  chitinase,  gluca- 
nase  101;  extracellular  localization  of  PR  pro¬ 
teins  102 
Cucurbita  pepo: 

nucleolar  ultrastmcture  48;  HSG  56;  localization  of 
HSPs  60 
Cutin: 

stress-induced  synthesis  80-81 
Cytokinins: 

stress  by  c.  85-86;  effects  on  protein  synthesis 
85-86;  inhibition  of  senescence  86;  protection  from 
hs  damage  86;  induction  of  stress  metabolites  and 
proteins  80-81,  102 
Cytoskeleton:  s.  also  tubulin,  actin 
HSP70  as  interfacing  protein  17,  20,  43,  45;  col¬ 
lapse  of  c.  20;  tubulin  synthesis  39;  thermotoler¬ 
ance  effects  64 


2.4- D:  s.  auxin 
Daucus  carota: 

induced  HSP  synthesis  8;  ethylene  induced  pro¬ 
teins  85;  anaerobic  stress  proteins  89;  cold  harden¬ 
ing  by  ABA  91;  induction  of  DSP26  by  ABA, 
NaCl  94;  extensin  induction  by  wounding  96-97 
Development: 

stress  induced  d.  82-85;  control  of  stress-related 
genes  13-16,  80-81,  103;  hs  effects  on  pathogen 
d.  79;  synthesis  of  stress  metabolites  80-81 
Diadenosine  tetraphosphate: 

role  as  alarmone  in  bacteria  88 
Dictyostelium  discoideum: 

multiplicity  of  HSP20  family  26;  induced  develop¬ 
ment,  starvation  94 
Digitalis  lanata: 

ID  pattern  of  HSPs  6;  induced  HSP  synthesis  8;  2D 
pattern  of  HSPs  10;  induction  of  hs  mRNAs  34;  r- 
protein  S6  dephosphorylation  42;  nucleolar  ultra¬ 
structure  46;  HSG  52;  localization  of  HSPs  57; 
cross-reactivity  of  antibodies  68-69 

2 .4- Dinitrophenol : 

inducer  of  HSP  synthesis  30 
Dm:  s.  Drosophila  melanogaster 
DNA  binding  proteins:  s.  also  HSTF 
anaerobic  stress  promoters  90;  chalcone  synthase 
promoter  103 

DnaK  (E.  coli):  s.  also  HSP70 
function  as  HSP  21-22 
DNA  synthesis: 

function  of  bacterial  HSPs  21,  23;  thermotolerance 
effects  64 

Drosophila  melanogaster: 

developmental  control  of  hs  genes  13;  regulation  of 
HSP83  synthesis  13,  of  HSP70  synthesis  16;  se¬ 
quence  of  HSP83  14-15,  of  HSP70  18-19;  multipli¬ 
city  of  HSP20  family  26;  homology  elements  of 
small  HSPs  28-29;  promoter  structure  of  hsp83 
gene  36;  isolation  of  HSTF  35;  expression  of  hsp70 
constructs  in  plants  38,  in  vertebrates  65;  role  of  hs 
mRNA  leader  sequence  38,  41;  inhibition  of  intron 
splicing  38;  translation  control  39;  histone  mRNA 
translation  39;  block  of  ribosome  synthesis  45; 
aggregation  of  small  HSPs  59 


EB:  s.  ethidiumbromide 
Ec:  s.  Escherichia  coli 
Ecdysone: 

inducer  of  hs  genes.  Drosophila  13,  31 
Elicitor:  s.  also  oligosaccharide 
generated  by  wounding  and  pathogen  infection  78, 
80-81;  induction  of  pathogen  response  101, 
103-104;  role  of  arachidonic  acid  104,  of  pro¬ 
teins  104;  action  on  protoplasts  104 
EMS:  s.  ethyl  methanesulfonate 


Endoplasmic  reticulum:  GRP78,  GRP94  in  r-ER  16, 

20; 

destruction  by  hs  39,  43;  HSP’s  in  ER  73 
ER:  s.  endoplasmic  reticulum 
Erysiphe  gram  inis:  as  pathogen  100 
Escherichia  coli: 

sequence  of  HSP90  (HtpG)  14-15;  sequence  of 
HSP70  (Dnak)  18-19;  function  of  HSPs  21-22;  se¬ 
quence  of  HSP60  (GroEL)  24-25;  role  of  AP4A  88; 
starvation  stress  proteins  94 
Ethidium  bromide:  as  clastogen  and  mutagen 
106-111 

Ethylene:  s.  also  ACC  synthase 
induction  by  stress  metabolites  80-81,  85;  role  for 
senescence  and  fruit  ripening  85;  e.-induced  pro¬ 
teins  85,  104;  interaction  with  ABA  and  jasmo- 
nate  85;  induced  by  heavy  metals  88;  role  as  sys¬ 
temic  signal  97,  104;  as  stress  indicator  104; 
inhibitors  of  e.  synthesis  104 
Euglena  gracilis: 

ID  pattern  of  HSPs  6;  induced  HSP  synthesis  7;  2D 
pattern  of  HSPs  9 

Extensin:  s.  hydroxyproline-rich  cell  wall  protein 


Flowering: 

induction  of  stress  metabolites  80-81 
p-Fluorophonylalanine : 

inducer  of  HSP  synthesis  31 
Freezing  resistance,  90 
Fruit  fly:  s.  Drosophila  melanogaster 
Fungi:  s.  Achlya,  Neurospora  crassa,  Aspergillus  nidu- 
lans,  Cladosporium,  Claviceps  purpurea,  Colletotri- 
chum,  Fusarium  solani,  Phythophthora  spec.,  Verticil- 
Hum 

Fusarium  solani: 

as  pathogen  100;  hs  inhibits  disease  response  105 


Gallus  domesticus: 

sequence  of  HSP90,  GRP94  14-15;  sequence  of 
HSP70,  GRP78  18-19;  HSP26  aggregates  59 
Gd:  s.  Gallus  domesticus 
Gladiolus: 

induced  HSP  synthesis  7 
Glucanase: 

induction  by  stress  80-81;  pathogen  induction  and 
localization  101-102;  inhibition  of  fungal 
growth  102 

Glucose-regulated  proteins: 
in  ER/golgi  system  16;  precursor  of  GRP  14-16, 
18-19;  role  for  protein  assembly  22 
Glutathione: 

induction  of  stress  metabolites  and  proteins  80-81, 
104;  g.  levels  affected  by  oxygen  stress  87 
Glycine  betaine 


& 
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induction  by  stress  80-81;  induction  by  water 
stress  93 
Glycine  max: 

induced  HSP  synthesis  7;  2D  pattern  of  HSPs  12; 
sequence  of  HSP26A  27;  sequence  of  HSP17  26; 
homology  elements  of  small  HSPs  28,  29;  promoter 
of  HSP  17,  26  36-37;  nucleolar  ultrastructure  49; 
HSG  54,  56;  degradation  of  auxin-induced 
mRNA  39;  synthesis  of  Rubisco  39,  74;  expression 
of  hspl7  gene  in  tobacco  41;  synthesis  of  storage 
proteins  39;  pathogen  induced  gene  expression  100; 
storage  proteins,  ABA  level  83;  decay  of  polysomes 
by  anaerobiosis  89;  induction  of  DSP26  by  ABA, 
NaCl  94;  extensin  induction  by  wounding  96;  in¬ 
duction  of  PAL,  4-Cl,  CHS,  pathogen  101;  role  of 
Ca^^  and  ethylene,  pathogen  stress  104;  protoplasts 
interact  with  Pmg  elicitor  104 
Glycine-rich  protein: 

induction  by  ABA  83-84;  structure  84;  induction 
by  wounding  and  salt  stress  84,  97,  by  high  salt, 
ABA,  PEG  94,  by  pathogen  infection  99 
Gm:  s.  Glycine  max 
Golgi  apparatus: 

HSPs  in  g.a.  73 
Gossypium  hirsutum: 

induced  HSP  synthesis  8;  storage  proteins,  ABA  le¬ 
vel  83;  induction  of  DSP26  by  ABA,  NaCl  94 
GroEL  (E.  coli):  s.  also  HSP60 
function  in  DNA  synthesis  21;  function  in  phage 
assembly  22;  function  in  assembly  of  Rubisco  23, 
75;  sequences  24-25 
GRP:  s.  glucose-regulated  proteins 


H 

Heat  shock:  s.  also  HSP,  signal  system,  heat  shock 
promoter,  heat  shock  box 

induced  HSP  synthesis  5-12;  HSP  families  14-30; 
regulation  of  HSP  synthesis  13,  16,  32-33;  repro¬ 
gramming  of  transcription  33;  degradation  of 
mRNA  39;  translation  control  39-43;  decay  of 
polysomes  41;  relation  to  water  stress  78;  induction 
of  stress  metabolites  80-81;  inhibition  of  stress  pro¬ 
tein  synthesis  79;  effect  on  pathogen  infection  79, 
104-105;  priority  to  other  stress  responses  79;  as 
clastogen  105-112 

Heat  shock  box:  s.  also  HSTF,  hs  expression  vectors 
structure  33,  35;  position  in  hs  promoters  36-37; 
binding  of  HSTF  35-37;  cooperative  effects  35;  in 
PR  gene  promoter  103 
Heat  shock  expression  vectors:  35,  37-38 
Heat  shock  granules: 

storage  of  mRNA  21,  39,  41-43;  in  different  plants 
52-58;  ultrastructure  49-51,  62;  protein  composi¬ 
tion  67;  precursor  particles  47,  59;  HSP  in  HSG 
57-58,  66-67,  69,  70,  72;  association  with  cytoske- 
leton  51,  59;  contamination  of  cell  organelles  51;  in 
animal  cells  59 


Heat  shock  mRNA: 

induction  by  hs  and  chemical  stressors  30;  accumu¬ 
lation  33;  in  situ  hybridisation  40;  role  of  leader  se¬ 
quence  41 

Heat  shock  promoter:  s.  also  hs  box 
structure  32-38 

Heat  shock  proteins:  s.  also  HSP 
HSP  patterns  5,  6,  9-12;  families  13-30;  regulation 
of  synthesis  13, 16,  32-38;  developmental  control  of 
synthesis  13;  conservation  16;  binding  to  protein 
and  RNP  aggregates  20-22;  transient  vs.  delayed 
expression  32;  formation  of  cytoplasmic  aggre¬ 
gates  47,  59;  accumulation  in  HSG  60-61,  67;  in¬ 
tracellular  localization  65-74;  induction  by  stress 
80-81;  starvation  inhibits  synthesis  95 
Heat  shock  transcription  factor:  s.  HSTF 
sigma  32  in  E.coli  23;  Southwestern-screening  for 
HSTF  gene  35;  isolation  from  Drosophila  and 
yeast  35;  phosphorylation  37;  entrapping  by  HSE 
multimers  65;  concentration  in  CHO  cells  65 
Heavy  metal: 

stress  by  h.  m.  32-32;  induced  HSP  synthesis 
30-31;  synthesis  of  phytochelatins  32,  88-89;  in¬ 
duction  of  stress  metabolites  and  proteins  80-81, 
102;  increased  ABA  level  80-82;  oxidation  stress  by 
h.m.  88 

Helianthus  annuus: 

induced  HSP  synthesis  8 
Histones: 

mRNA  translation  during  hs.  Drosophila  39 
Homo  sapiens: 

sequence  of  HSP90  14-15,  of  HSP70  18-19,  of 
HSP60  24-25;  homology  elements  of  HSP27 
28-29;  promoter  structure  of  hsp70  gene  36 
Hordeum  vulgare: 

ID  pattern  of  HSPs  6;  induced  HSP  synthesis  7;  2D 
pattern  of  HSPs  12;  sequence  of  ubiquitine  27;  in¬ 
duction  of  hs  mRNAs  34;  nucleolar  ultrastruc¬ 
ture  48;  HSG  56;  destruction  of  r-ER  by  hs  39;  de¬ 
gradation  of  amylase  mRNA  39;  localization  of 
HSPs  60;  cross-reactivity  of  antibodies  68,  ABA- in¬ 
duced  proteins  83;  jasmonate-induced  proteins  84; 
anaerobic  stress  proteins  89;  cold  stress  proteins  91; 
desiccation  stress  proteins  94;  pathogen-induced 
gene  expression  100 
Hs:  s.  Homo  sapiens 
HSG:  s.  heat  shock  granules 
HSP:  s.  heat  shock  proteins 
HSP90  family: 

conservation  16;  sequences  14-15;  intracellular  lo¬ 
calization  20-21;  binding  to  steroid  receptor  17,  21; 
processing  of  one  gene  products  21 
HSP70  family:  s.  also  DnaK 
isoforms  9;  position  in  2D  electrophoresis  9-12; 
promoter  of  genes  13,  36-37;  conservation  16,  17; 
sequences  18-19;  function  of  HSP70  20,  22-23;  in¬ 
tracellular  localization  17-23,  68-74;  ATPase  activ¬ 
ity  17-23;  protein  topogenese  21,  65;  nuclear  target¬ 
ing  signal,  homology  to  homeo  box  22;  autorepres¬ 
sion  of  synthesis  22;  autoproteolytic  activity  22; 
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ATP  affinity  purification  23;  ATP  binding  site  23; 
antibodies,  tomato  HSP70  66-68;  cross-reactivity 
of  antibodies  67-69;  induction  by  wounding,  ma¬ 
ize  96 
HSP68: 

position  in  2D  gels  9-12;  antibodies  to  tomato 
HSP68  67;  localization  in  mitochondria  71 
HSP60  family:  s.  also  GroEL 
in  plants  9,  23;  conservation  16;  sequences  24-25; 
in  chloroplasts  21,  73,  75;  in  mitochondria  21-25, 
73,  75;  role  as  molecular  chaperonin  21-23;  12  nm 
particles  23;  ATPase  23 
HSP26:  (soybean) 

sequence  27;  inducers  27,  32;  induction  by  stress 
80-81 
HSP21-22: 

position  in  2D  gels  9-12;  in  chloroplasts  70,  71,  73; 
antibodies  to  tomato  HSP21  67;  conservation  be¬ 
tween  plants  67-68,  75;  synthesis  of  precursor  75 
HSP20:  s.  also  HSP17,  HSP21,  HSG 
multiplicity  of  proteins  6,  9-12,  26-30;  in  chloro¬ 
plasts  11, 13;  sequence  of  proteins  26-27;  conserva¬ 
tion  28-29  localization  in  HSG  and  nucleus  57-59 
HSP17: 

position  in  2D  gels  9-12;  sequences  26;  antibodies, 
tomato-  67,  68;  cross-reactivity  of  antibodies  67-69 
HSP8.5:  s.  ubiquitin 
HSTF:  s.  heat  shock  transcription  factor 
Human  cells:  s.  also  Homo  sapiens 
in  vitro  translation  system  41;  collapse  of  cytoske- 
leton  41;  HSP28  in  nucleus  59; 

Hydrolytic  enzymes:  s.  also  glucanase,  chitinase 
induction  by  stress  80-81;  effects  of  auxin/cyto- 
kinin  on  synthesis  85 
Hydroxyproline-  rich  proteins: 
induction  by  wounding  or  pathogen  infection 
96-97,  99;  posttranslational  modification  97,  99; 
role  for  pathogen  resistance  97;  systemic  induc¬ 
tion  97 

Hypersensitive  cell  death: 
relation  to  wounding  78;  relation  to  oxidation 
stress  87;  synthesis  of  extensin  97;  pathogen  re¬ 
sponse  98;  inhibition  by  hs  105 
Hyperthermia: 
cancer  treatment  2,  59,  106 


Inducer:  s.  also  elicitor,  ethylene,  signal  systems, 
heavy  metals  of  HSP  synthesis  30-32;  hs-like  vs. 
non-hs-like  i.  30-31 
Initiation: 

cap  independent  i.  of  translation  42 
In  situ  hybridization: 

of  pathogenesis-related  mRNA  99 
Interaction  of  stressors:  78-79 
Inracellular  localization  of  HSPs:  68-74 
methods  66,  73;  survey  on— in  plants  73 
Intrinsic  heat  sensitivity:  59,  61,  63 


J 

Ja-Me:  s.  jasmonates 
Jasmonates: 

senescence  factor  84;  induced  proteins  84;  interac¬ 
tion  with  other  stressors  84 


K 

Kalanchoe  blossfeldiana: 

NaCl-induced  PEP  carboxylase  92,  93 


L 

Le:  s.  Lycopersicon  esculentum 
Lignin: 

induction  by  stress  80-81;  by  pathogen  infection  99 
Lilium  longiflorum: 

induced  HSP  synthesis  7 
Lolium  temulentum: 

cold  stress  proteins  91 
Lon  protease  (E.  coli): 

function  as  HSP21 
Low  temperature  stress: 

induction  of  stress  metabolites  80-81;  relation  to 
water  stress  78;  induced  resistance  90-91;  induced 
proteins  91;  membrane  adaptation  91 
Lycopersicon  esculentum: 

ID  pattern  of  HSPs  5;  induced  HSP  synthesis  8;  2D 
pattern  of  HSPs  10;  sequence  of  HSP70  18-19;  in¬ 
duction  of  hs  mRNA  34;  r-protein  S6  dephosphory¬ 
lation  42;  nucleolar  ultrastructure  48,  49;  HSG  53; 
localization  of  HSPs  58;  cross-reactivity  of  antibod¬ 
ies  68;  localization  of  HSPsl7,  21,  22  70-71;  anaer¬ 
obic  stress  proteins  89;  cold  stress  proteins  91;  pro¬ 
teins  induced  by  wounding  96-97;  wound  sig¬ 
nals  97,  104;  pathogen  induced  gene  expres¬ 
sion  100;  elicitor-induced  chitinase,  glucanase  101; 
PR  gene  sequence  102 
Lycopersicon  peruvianum: 

2D  pattern  of  HSPs  10;  induction  of  hs  mRNAs  34; 
classes  of  mRNAs  39;  translation  control  39-43;  in 
vitro  translation  patterns  40;  r-protein  S6  dephos¬ 
phorylation  42;  ribosome  biosynthesis  45-47;  local¬ 
ization  of  HSP70  47;  nucleolar  ultrastructure  49; 
HSG  50,  54,  55;  localization  of  HSPs  57,  61;  cross¬ 
reactivity  of  antibodies  68,  69 


M 

Maleic  hydrazide:  as  clastogen  and  mutagen  106-111 
Mammals:  s.  Homo  sapiens,  Mus  musculus,  Rattus  nor- 
vegicus,  vertebrates 
Mercury  ions  (Hg^*): 

induction  of  HSP  synthesis  30-31;  induction  of 
stress  metabolites  80-81 
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Mesembryanthemum  crystallinum: 

NaCI-induced  PEP  carboxylase  93 
Metallothioneins:  88 

N-methyl-N-nitrosourea:  as  clastogen  and  mutagen 
106-111 

MH:  s.  maleic  hydrazide 
Mitochondria; 

uptake  of  pre-proteins,  HSP70  21;  HSP60,  assembly 
of  matrix  proteins  21;  HSP30,  Neurospora  27; 
changes  in  ultrastructure  43;  HSP68  in  plant  m.  69, 
71,  73;  yeast  HSP70  (SSCl)  77 
Ml:  s.  Mycobacterium  leprae 
Mm:  s.  Mas  musculus 
MNU:  s.  N-methyl-N-nitrosourea 
Modulators:  s.  also  auxins,  abscisic  acid,  brassinoste- 
roids,  cytokinins,  ethylene,  jasmonates,  polyamines 
of  stress  response  59,  82-87;  role  for  intrinsic  heat 
sensitivity  59 
Mouse:  s.  Mus  musculus 
mRNA:  s.  also  hs  mRNA,  control  mRNA 
storage  in  HSG  21,  39,  41-43;  hs,  stability  vs.  de¬ 
gradation  39-41 
Multigene  families: 

stress  inducible  genes  2,  13-30,  103 
Mux  musculus: 

sequence  of  HSP90,  GRP94  14-15;  sequence  of 
HSP70  18-19;  homology  elements  of  HSP25 
28-29;  hs,  degradation  of  tumor  virus  mRNA  39 
Mustard:  s.  Sinapis  alba 
Mycobacterium  leprae,  M.  tuberculosis: 
sequence  of  HSP60  24-25;  sequence  of  HSP18  27; 
homology  elements  of  HSP16  28-29 


N 

NA:  s.  nalidixic  acid 

Nalidixic  acid:  as  clastogen  and  mutagen  106-111 
Nc:  s.  Neurospora  crassa 
Neobesseya  similis: 

HSG  52 

Neurospora  crassa: 

HSP30  in  mitochondria  6;  sequence  of  HSP30  27; 
homology  elements  of  HSP30  28-29;  starvation  in¬ 
duced  HSPs  95 

Mcotiana  spec.  (N.  plumbaginifolia,  N.  rustica,  N.  sylves- 
tris,  N.  tabacum): 

ID  pattern  of  HSPs  6;  induced  HSP  synthesis  8;  2D 
pattern  of  HSPs  12;  function  of  Drosophila  hsp70 
promoter  in  N.  38;  nucleolar  ultrastructure  48; 
HSG  56;  localization  of  HSPs  60;  cross-reactivitiy 
of  antibodies  68;  freezing  resistance,  ABA  level  82; 
ABA  induced  proteins  84;  cytokinin  stress,  induced 
heat  resistance  86;  anaerobic  stress  proteins  89;  de¬ 
siccation  stress  proteins  94;  induced  proteinase  in¬ 
hibitor,  wounding  96;  pathogen-  induced  gene  ex¬ 
pression  100;  elicitor  induced  chitinase,  gluca- 
nase  101;  extracellular  localization  of  PRPs  102; 
PRP  gene  sequence  102-103 


Nucleolus: 

binding  of  HSP70  17,  70,  47,  65;  RNP  granules  20, 
45;  fine  structure  45-47,  48-49;  degranulation  45; 
recovery  after  hs  47;  thermotolerance  effects  64 
Nucleus: 

binding  of  HSP70  17;  protein  aggregates  with 
HSP70  20;  RNP  granules  20;  formation  of  actin 
rods  43;  increase  of  non-histone  proteins  43;  small 
HSPs  in  n.  59 
Nutrient  starvation: 

control  of  stress  protein  synthesis  31;  decay  of  poly¬ 
somes  41,  95;  relation  to  other  stresses  78-79;  in¬ 
crease  of  ABA  80-82;  result  of  water  stress  92;  in¬ 
duction  of  stress  proteins  94-95;  developmental 
trigger  94 


O 

Oligosaccharides:  s.  also  elicitor 

induction  by  stress  80-81;  role  as  elicitor  103-104 
One  gene  products: 

tight  nuclear  binding  20;  HSP90,  processing  of 

pp60''*'^'=21 

Onion:  s.  Allium  cepa 
Opuntia: 

leaf  temperature  65 


Paragnat: 

generation  of  superoxide  radicals  87,  modification 
of  translation,  maize  87 
Pathogen  response: 

role  of  elicitor  98,  relation  to  wound  response  98; 
complexity  of  p.  r.  99;  genes  and  proteins  involved 
99-103;  signals  103-104;  effects  by  hs  104-105 
Pathogenesis  related  proteins: 
induction  by  stress  80-81,  by  chemical  stressors 
and  pathogens  102,  by  cytokinin  86,  by  heavy  me¬ 
tals  88;  extracellular  localization  102;  gene  and 
promoter  structure  102-103 
Pea:  s.  Pisum  sativum 
Peanut: 

vanadate  induction  of  phenylpropanoid  metabo¬ 
lism  104 

PEG:  s.  polyethylene  glycol 
Peganum  harmala: 

ID  pattern  of  HSPs  5;  induced  HSP  synthesis  8;  2D 
pattern  of  HSPs  16;  induction  of  hs  mRNAs  34;  nu¬ 
cleolar  ultrastructure  46;  localization  of  HSPs  57; 
cross-reactivity  of  antibodies  68,  69 
Pennisetum  americanum: 

induced  HSP  synthesis  7 
Perichromatin  granules: 

accumulation  in  nucleus  20 
Petroselinum  crispum: 

ID  pattern  of  HSPs  5;  induced  HSP  synthesis  8;  2D 
pattern  of  HSPs  10;  induction  of  hs  mRNAs  34;  nu- 
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cleolar  ultrastructure  46;  HSG  52;  starvation  stress 
proteins  75;  pathogen- induced  gene  expres¬ 
sion  100;  elicitor-induced  PAL,  4C1,  CHS,  chiti- 
nase,  glucanase  101;  PR  gene  structure  102,  103; 
CHS  gene  promoter  103;  interaction  of  protoplasts 
with  elicitor  104 
Petunia  hybrida: 

hsp70  gene,  intron  17;  sequence  of  HSP70  18-19; 
promoter  of  hsp70  gene  36;  function  of  Drosophila 
hsp70  promoter  38;  inhibition  of  intron  splicing  by 
Cd^^  38;  wounding  induced  glycine-rich  proteins  97 
Ph:  s.  Petunia  hybrida 
Ps:  s.  Pisum  sativum 
Phaseolus  vulgaris: 

induced  HSP  synthesis  7;  pathogen-induced  gene 
expression  100;  extensin  induction  by  pathogens 
and  glutathione  97,  104 
Phenylalanine-ammonia  lyase; 
induction  by  stress  80-81,  101,  by  heavy  metals  88, 
by  wounding  96,  by  pathogen  infection  99,  101 
Phenylpropanoid  metabolism:  s.  chalcone  synthase, 
lignin,  phenylalanin-ammonia  lyase 
Phosphoenolpyruvate  carboxylase: 
regulation  by  salt  stress  92,  93 
protection  of  thylakoid  membranes  74;  in  vitro 
transport  of  chloroplast  HSPs  77;  ethylene-induced 
proteins  85;  anaerobic  stress  proteins  89;  Adh  gene 
structure  90;  pathogen-induced  gene  expres¬ 
sion  100;  elicitor-induced  chitinase,  glucanase  101; 
role  of  pisatin  101;  role  of  ethylene  as  signal  104 
Plasma  membrane:  s.  also  cell  membrane 
clathrin  uncoating  ATPase  17,  20;  intramembrane 
protein  aggregates  20,  45;  thermotolerance  effects 
63-64;  HSPs  in  p.  m.  73;  damage  by  low  tempera¬ 
ture  stress  90-91;  changes  by  cold  hardening  91; 
protein  phosphorylation,  signal  transduction  98, 
104 

Polyamines: 

induction  by  stress  80-81,  86-87;  stress  protec¬ 
tion  86;  retardation  of  senescence  87 
Polyethylene  glycol: 

inducer  of  water  stress  94 
Polyol  synthesis; 

induction  by  stress  80-81,  by  cold  stress  90,  by  wa¬ 
ter  stress  93 
Polysomes: 

decay  of  p.  during  stress  41,  43;  association  with  cy- 
toskeleton  41 
Pre-mRNP; 

inhibition  of  processing  38;  accumulation  of  per- 
ichromatin  granules  20,  43 
Pre-rRNP: 

hs-induced  accumulation  in  nucleolus  20,  43;  block 
of  processing  45,  47 
PRPs:  s.  pathogenesis-related  proteins 
Proline: 

role  for  intrinsic  heat  sensitivity  63,  64;  induction 
by  stress  80-81,  by  cold  stress  90,  by  water  stress  93 
Promoter:  s.  also  hs  box,  hs  promoter,  HSTF,  DNA- 
binding  proteins,  transcription  factor 


ABA-responsive  p.  83;  genes  of  alcohol  dehydroge¬ 
nase  90;  chalcone  synthase  103;  pathogenesis-re¬ 
lated  proteins  102-103;  proteinase  inhibitor  96 
Protease: 

induction  by  cold  shock  91 
Protein  aggregates: 

association  with  heat  shock  proteins  20-22 
Proteinase  inhibitors; 

induction  by  stress  80-81,  by  wounding  96;  gene 
and  promoter  structure  96 
Protein  degradation; 

jasmcnate-induced  84;  water  stress  93 
Protein  topogenese: 

role  of  HSP70  21-22,  65 
Puccinia  spec.: 

hs  effects  on  infection  structures  105 
Puromycin: 

induced  HSP  synthesis  30 


R 

Radiation; 

induction  of  stress  metabolites  80-81; 
relation  to  oxidation  stress  88 
Rape:  s.  Brassica  spec. 

Rattus  norvegicus: 

sequence  of  HSP70,  GRP78  18-19 
Ribosome:  s.  also  pre-rRNP,  ribosomal  proteins 
modifications  during  stress  41-42;  effects  on  r.  syn¬ 
thesis  45-47;  ribosomal  wastage  47;  synthesis  in 
chloroplasts  74 
Ribosomal  proteins: 

modification  41,  42;  synthesis  during  hs  47 
Ribosomal  protein  S6: 

dephosphorylation  by  hs  41-42 
Ribulose-bisphosphate  carboxlase : 
assembly  of  subunits,  HSP60  21,  23,  26,  75;  synthe¬ 
sis  during  hs  39,  74;  degradation  by  jasmonate  84; 
oxygenase  function  92 
Rice:  s.  Oryza  sativa 
Ripening:  s.  also  seed  development 
induction  of  stress  metabolites  80-81 
Rn:  s.  Rattus  norvegicus 
RNP  aggregates: 

association  with  heat  shock  proteins  20-22 
rRNA:  s.  also  pre-rRNP 

Synthesis  and  processing  45,  47 
destabilization  by  starvation,  Tetrahymena  95 
Rubisco;  s.  ribulose-bisphosphate  carboxylase 
Rye:  s.  Secale  cereale 


S 

Saccharomyces  cerevisiae: 

sequence  of  HSP90  14-15,  of  HSP70  18-19,  of 
HSP60  24-25;  HSP70  family,  regulation,  16;  multi¬ 
plicity  of  HSP20  family  26;  Homology  elements  of 
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HSP26  28-29;  isolation  of  HSTF  35;  HSP70 
(SSCl)  in  mitochondria  77;  metallothionein  88; 
starvation-induced  HSPs  94,  95 
Salicylate: 

inducer  of  stress  metabolites  80-81,  of  PR  pro¬ 
teins  102 

Salmonella  typhimurium: 

role  of  AP4A,  hs  vs.  oxidation  stress  88;  starvation 
stress  proteins  94 
Salt  stress: 

relation  to  water  stress  and  starvation  78-79;  induc¬ 
tion  of  stress  metabolites  80-81;  increase  of  ABA 
80-82;  induction  of  proteins  84 
Sc  s.  Saccharomyces  cerevisiae 
Schizosaccharomyces: 

phytochelatins  88 
Secale  cereale: 

cold  stress  proteins,  cold  hardiness,  ABA  91 
Seed  development: 

role  of  ABA,  relation  to  water  stress  82-83 
Senescence  s.  ageing 

Signal  systems:  s.  also  chemical  stressors,  modulators, 
inducers  hs,  role  of  abnormal  proteins  30-31,  79; 
denaturation  of  SH-proteins  88;  systemic  s.  s., 
wounding  97-98,  pathogen  response  103;  role  of 
protein  phosphorylation  98,  104;  acetosyringone  as 
wound  signal  98;  role  of  elicitors,  pathogen  re¬ 
sponse  103-104;  role  of  Ca^^  104;  of  membrane 
ATPase  104 
Silencer: 

root-specific  s.,  rbcs  gene  38;  ABA-responsive 
promoter  83 
Sinapis  alba 

storage  proteins,  ABA  83 
Small  HSPs:  s.  HSP20,  HSP17 
Spinacea  oleracea: 

induced  HSP  synthesis  8;  cold  stress  proteins  91 
Splicing: 

inhibition  by  hs  or  Cd^^  38,  88;  trans-s.  of  miniex¬ 
ons  in  Trypanosoma  38 
SO2: 

induction  of  stress  metabolites  80-81 
Solanum  tuberosum: 

cold  stress  proteins  91;  induction  of  DSP26  by  ABA 
or  NaCl  94;  wound-induced  proteinase  inhibi¬ 
tor  96;  wound  signals  97;  pathogen-induced  gene 
expression  100;  induction  of  PAL,  CHS,  4-Cl,  pa¬ 
thogen  101 
Sorghum  vulgare: 

induced  HSP  synthesis  7;  HSPs  in  chloroplasts  77; 
anaerobic  stress  proteins  89 
Soybean:  s.  Glycine  max 
Starvation:  s.  nutrient  starvation 
Steroid  hormones:  s.  also  ecdysone 
receptor,  complex  with  HSP90  17,  21 
Stress  domains: 

interaction  78-79,  80-81,  88,  104-112 
Stress  metabolites  59,  80-81 

Stress  proteins:  s.  anaerobic  stress,  heat  shock,  heavy 
metal  stress,  low  temperature  stress,  oxidation 


stress,  pathogen  response,  nutrient  starvation,  water 
stress,  wounding 

Stress  tolprance:  s.  also  clastogenic  adaptation, 
thermotolerance  to  heavy  metals  89;  to  anaerobio- 
sis  89;  to  low  temperature  90-91;  to  water  stress,  os¬ 
motic  adaptation  93;  to  pathogen  infection  102, 
104-105,  to  genomic  stress  105-112 
Suberin  synthesis: 

induction  by  stress  80-81,  by  pathogen  infection  99 
Sulfhydryl  reagents: 
inducer  of  HSP  synthesis  30,  79 


T 

Tb  s.  Trypanosoma  brucei 
Tc  s.  Trypanosoma  cruzi 
TEM  s.  triethyleneiminotriazine 
Tetrahymena  thermophila: 

multiplicity  of  HSP20  family  26;  translation  control 
by  hs  39,  41;  hs  induction  of  scRNA  41;  classes  of 
mRNAs  39;  degradation  of  tubulin  mRNA,  hs  39; 
starvation-induced  HSPs  95;  destabilization  of 
rRNA,  starvation  95 

Thermotolerance:  s.  also  cross-tolerance,  stress  toler¬ 
ance  mRNA  storage  39-40;  effect  on  ribosome  syn¬ 
thesis  47;  t.  vs.  intrinsic  heat  sensitivity  59,  61,  63; 
role  of  HSPs  64-73;  states  of  t.  63;  effects  on 
plasma  membrane  63,  on  mitochondria  77,  on  cy- 
toskeleton  64,  on  nuclear  function  64,  65,  on  trans¬ 
lation  64,  on  DNA  synthesis  64,  on  chloroplasts  64; 
phases  of  induction  64;  t.  of  growing  pollen 
tubes  64;  survival  of  CHO  cells,  HSP72  65;  effects 
of  triadimefon  82 
Thionin,  barley  100 

Thylakoid  membrane:  s.  also  chloroplast 
protein  aggregates  21,  63,  74,  77;  thermotolerance 
effects  64;  photosynthetic  activity  74;  effects  by  oxi¬ 
dation  stress  87,  by  cold  stress  91,  by  water  stress  92 
Ti-plasmid  85-86,  98 
Tobacco:  s.  Nicotiana  spec. 

Tobacco  mosai  virus: 

as  pathogen  100;  hs  effects  on  replication  105 
Tomato:  s.  Lycopersicon  spec. 

Tradescantia  paludosa: 

induced  HSP  synthesis  7;  thermotolerance,  pollen 
tubes  64 

Transcription:  s.  also  hs  mRNAs 
reprogramming  of  t.,  hs  33-38 
Transcription  factors:  s.  also  HSTF,  DNA-binding 
proteins  homeo-proteins,  homology  to  HSP70  22 
Translation: 

control  of  t.  39-43;  thermotolerance  effects  64 
Translation  control:  s.  also  hs  granules 
under  hs  conditions  39-43;  in  vitro  t.  of  mRNA  40; 
mechanisms  41-43;  role  of  cytoskeleton  43;  model 
of  t.c.  42-43;  recovery  of  control  protein  synthe¬ 
sis  51,  62 

Trenimon,  clastogen  and  mitogen  106-111 
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Triadimefon: 

modulator  of  ABA  response  82;  block  of  gibberellin 
synthesis  82;  as  stress  multiprotectant  82 
Triethyleneiminotriazine,  clastogen  and  mutagen 
106-111 

Triticum  aestivum: 

induced  HSP  synthesis  7;  sequence  of  HSP60 
24-25;  brassinosteroid  effects  86;  cold  stress  pro¬ 
teins,  cold  hardiness,  ABA  91;  water  stress  pro¬ 
teins  94 

Trypanosoma  spec.  (T.  brucei,  T.  cnizi) 
sequences  of  HSP90  14-15,  of  HSP70  18-19;  spli¬ 
cing  of  miniexon  to  hs  mRNAs  38 
Tubulin: 

degradation  of  mRNA,  hs  39;  rearrangement  of 
microtubules  39 


Ubiquitin: 

as  HSP  30;  association  with  cytoskeleton  20;  se¬ 
quence  27;  polyubiquitin  genes  30 


Vanadate: 

induction  of  pathogenesis-related  proteins  81,  104 
Vertebrates:  s.  also  Callus  domesticus.  Homo  sapiens, 
Mus  musculus,  Rattus  norvegicus 
multiplicity  of  HSP20  26;  nuclear  actin  rods  43; 
mitochondrial  ultrastructure  43;  rearrangement  of 
cytoskeleton  43;  membrane  blebbing  45;  block  of 
ribosome  synthesis  45;  expression  of  Dm-hsp70 
gene  47,  65;  aggregation  of  HSP26  59 
Verticillium  alboatrum,  pathogen  100 
Vicia  faba: 

induced  HSP  synthesis  7;  2D  pattern  of  HSPs  12; 
storage  protein  synthesis,  ABA  83;  wound-induced 
enzymes  96,  proteinase  inhibitor,  extensin  and  gly¬ 
cine-rich  protein  96-97;  processing  of  extensin 
mRNA  99;  induction  of  PAL,  4-Cl,  CHS  by  pa¬ 
thogen  or  elicitor  101;  induced  chitinase,  gluca- 
nase  101;  clastogenic  adaptation,  genomic  stress 
105-112 

Vigna  unguiculata: 

induced  HSP  synthesis  8 
Vigna  sinensis: 

HSPs  in  chloroplasts  77 

Virus:  s.  also  cauliflower  mosaic  v.,  tobacco  mosaic  v. 
eradication  of  v.  infection  by  hs  63, 104;  hs,  degrad¬ 
ation  of  tumor  V.  mRNA  39 
Volvox  carteri: 
induced  HSP  synthesis  7 


W 

Water  deficiency  stress:  s.  also  salt  stress,  osmotic 
stress 

induction  of  hsp70  mRNA  32;  decay  of  poly¬ 
somes  41;  synthesis  of  stress  metabolites  80-81;  re¬ 
lation  to  hs,  osmotic  and  freezing  stress  78,  92;  in¬ 
creased  ABA  level  80-82,  92;  osmotic  adjust¬ 
ment  93;  induced  proteins  94 
Waxes,  stress-induced  synthesis  80-81 
Wheat:  s.  Triticum  aestivum 
Wounding: 

induction  of  stress  proteins  30-31,  84;  increased  le¬ 
vels  of  hsp70  mRNA  31;  decay  of  polysomes  41; 
synthesis  of  stress  metabolites  80-81;  relation  to 
pathogen  infection  78,  95,  98;  synthesis  of  elici- 
tors  95;  signals  involved  97-98 


X 

Xanthomonas  campestris,  pathogen  100 
Xenopus  laevis: 

sequence  of  HSP70  18-19;  multiplicity  of  HSP20 
family  26;  promoter,  hsp70  gene  36-37;  hs,  degrad¬ 
ation  of  vitellogenin  mRNA  39;  function  of  Dm- 
hsp70  gene  constructs  in  X.l.  oocytes  41 

XI  s.  Xenopus  laevis 

X-rays,  clastogen  and  mutagen  106-111 


Y 

Yeast:  s.  Saccharomyces  cerevisiae,  Candida,  Schizosac- 
charomyces 


Z 

Zea  mays: 

induced  HSP  synthesis  7;  2D  pattern  if  HSPs  12; 
sequence  of  HSP70  18-19,  of  HSP90  14-15;  prom¬ 
oter,  hsp70  gene  36:  induction  of  hs  mRNAs  34; 
nucleolar  ultrastructure  49;  HSG  47,  54,  55;  ribo¬ 
some-associated  SP57  41;  localization  of  HSPs  61; 
ABA-induced  proteins  83,  84;  hs,  modified  transla¬ 
tion  apparatus  87;  anaerobic  stress  proteins  89;  Adh 
gene  structure  90;  cold  stress  proteins  91;  water 
stress  proteins  94;  wounding-induced  enzymes  96 
Zinc  ions  (Zn^"^): 

induction  of  HSP  synthesis  31 
Zm:  s.  Zea  mays 
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